Ca2+ dynamics of thrombin-stimulated rat heart-derived embryonic myocytes: relationship to protein synthesis and cell growth.
Various cell types respond to the serum protease, thrombin, with increased proliferation rates. In non-dividing postnatal mammalian cardiomyocytes, however, thrombin induces cellular hypertrophy. Both growth responses are associated with early Ca2+ signaling. The present study was conducted to characterize Ca2+ dynamics in thrombin stimulated, dividing embryonic cardiomyocytes, and to ascertain whether such dynamics support hypertrophic or hyperplastic growth. H9c2 rat cardiomyoblasts responded to thrombin with immediate, large increments in free Ca2+ that arose principally from the release of S(E)R sequestered Ca2+ and that persisted for only a few min. Ca2+ stores were refilled within 1h. Thrombin also increased rates of overall protein synthesis for several hours. This translational up-regulation, which required gene transcription, was abolished if cells were incubated at low extracellular Ca2+ during the first hour with thrombin. The protease conferred protective effects against toxicity resulting from serum deprivation and doxorubicin treatment. However, thrombin induced neither cellular hypertrophy, as is seen with arginine vasopressin, nor hyperplasia, as is observed with platelet-derived growth factor (PDGF-BB), in H9c2 cardiomyocytes. In comparison with vasopressin or PDGF-BB, thrombin promoted brief Ca2+ signaling, little cation movement to the extracellular fluid, and more rapid refilling of the S(E)R. It is concluded that the Ca2+ signaling generated by thrombin and the translational stimulation shown in this report to depend on this Ca2+ signaling are insufficient to sustain a major growth response in these embryonic cardiomyocytes.